Isolation of a Drosophila gene coding for a protein containing a novel phosphatidylserine-binding motif.
To elucidate the molecular basis of the binding of proteins to the membrane phospholipid phosphatidylserine (PS), we characterized PS-binding peptides isolated from a phage display library. Amino acid sequences deduced from the nucleotide sequences of over 60 phage clones isolated revealed that there was no common primary structure among these peptides, but all peptides were rich in basic amino acid residues. In particular, 15 clones encoded peptides that contained contiguous arginine residues. Characterization of two such peptides in more detail showed that they bound to PS, and to a much lower extent to other phospholipids, including phosphatidylinositol, phosphatidylethanolamine, and phosphatidylcholine. Unlike other Ca2+-dependent PS-binding proteins, these peptides did not require Ca2+ for binding to PS, and the addition of Ca2+ did not alter the phospholipid specificity. Substitution of one of the two RR sequences in one peptide by alanine had no effect, but that of both sequences completely abolished the activity. Furthermore, we identified a Drosophila gene coding for a presumed nuclear protein that shares an amino acid sequence, including a RR residue, with one of the two PS-binding peptides. This protein bound to PS partly depending on the presence of the RR residue. These results allowed us to conclude that an amino acid sequence including contiguous arginine residues is a novel motif that defines Ca2+-independent PS-binding activity.